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Study of new type of Daubechies wavelet connection
coefficient used in computation of pile foundations
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Abstract: Based on the special characteristic of multi-resolution of wavelet function, Daubechies wavelet has strong superiority in
solving some engineering problems such as high stress gradient, strong nonlinearity and some other singular problems in engineering.
But because of the limited computation scope of connection coefficient, Daubechies wavelet finite element method has only been
used in the computation of bar, beam, and beam on elastic foundations with a constant foundation coefficient. In the computation of
pile foundations based on ‘m’ theory, the foundation coefficient is assumed as linear function. So the foundation coefficient of load in
deflection curve differential equation is a linear variable. But the computation methods or results of relative connection coefficient
have not been proposed in any documents up till now. Thus Daubechies wavelet method cannot be employed to conduct the
computation of pile foundations based on ‘m’ theory. Aiming at the feature of computation model of pile foundations, a new type of
connection coefficient is put forward based on ‘m’ theory. Thus Daubechies wavelet is applied to the computation of pile for the first
time. Typical models of pile foundations are computed using the new type of connection coefficient mentioned above. The calculation
result verifies the correctness of the educed new type of wavelet connection coefficient; and it is shown that pile foundations can be
calculated with high accuracy by using wavelet finite element method.
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Table 1 Numerical computation results of beam on elastic foundations with fixed bearing on both ends

R PERT /107 BT " /10 BT " RN T n
B R AN AR I i UNGE FI i AT FI i UNGE
0 0.000 000 0.000 000 -0.334318 -0.334372 0.265 378 0.286 463 1.000 000 0.858 422
0.251 0.507 922 0.507 922 0.052 734 0.052 737 0.067 070 0.065 590 0.492 078 0.495 851
0.51 0.849 638 0.849 638 0.118 446 0.118 486 0.000 000 0.003 282 0.150 362 0.110 260
0.751 0.507 922 0.507 922 0.052 734 0.052 762 -0.067 070 -0.064 152 0.492 078 0.461 519
/ 0.000 000 0.000 000 -0.334318 -0.334372 -0.265 378 -0.269 069 1.000 000 1.063 159
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Fig.2 Computation results of pile with lateral shear on its top (¥, space, one db6 wavelet element)
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Fig.4 Computation results of pile with bending moment on its top (¥, space, one db6 wavelet element)
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